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by Howard Fegarsky.) 


"From the Cube Series", by Howard Fegarsky, 
California State Univ., Chico, California, 
an advanced graphics student of G. Hertlein. 
(This is one of a series of 28 related works 
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EDITORIAL 


THE STATE OF THE ART OF COMPUTER ART: PHASE TWO 
a 


IN THE BEGINNING 


In Phase One of computer art, a new art form 
arose naturally (but inevitably) as scientists used 
the computer. Phase One began with the exhibition 
organized by Jasia Reichardt titled "Cybernetic 
Serendipity". The exhibition featured experiments 
in art and technology, in which scientists explored 
varied art forms and the computer. This happy 
accident was not an accident, for it was preceded 
by the Bauhaus experiments in mathematics and art, 
and the artistic world was populated with prophets 
who sought, via mathematics, to find new art forms. 
These people found computers, and gave us a new 
art medium that is now implanted in many art forms. 


In Phase One, a great many of the practitioners 
of computer art were scientists, mathematicians, 
and individuals with strong programming backgrounds. 
Even in these early stages of Phase One, some clas- 
sical works of computer art were created. A great 
many works of early computer art were merely visu- 
alizations from computer science, science, and 
mathematics. They possessed some charm, with moire, 
or interference patterns dominant in final works. 
Many of the artists in Phase One continue their 
computer art: Charles Csuri, Ken Knowlton, Duane 
Palyka, Manfred Mohr, Georg Nees, Herbert Franke, 
John Whitney, Michael Noll, and many others. 


Randomization was very popular, along with 
decrementing, rotating polygon forms and trans- 
formations of patterns. 


THE TRANSITION 


Artists began collaborating with programmers. 
Braver souls learned programming and worked alone, 
Eventually a new breed of artist emerged: one 
with training in the fine arts, with new experi- 
ences with computers. 


Many of these new artists became so profi- 
cient, that they worked entirely alone, and de- 
fected from the manual arts, to embrace the in- 
terdisciplinary areas of art and technology, with 
highly varied media experimentations, with highly 
diversified styles and products. 


PHASE TWO 


In coordinating the ICCH/2 Exhibition that 
will be shown at the NCC '76, I could strongly 
perceive a great difference between this new art 
and that of Phase One. The viewers agree also: 
this new art looks more like art, It is a more 
mature art form, It is more pleasing. It has 
more color, more form, more emotion, more poetry. 


In Phase Two, computer art has been implanted 
in art. In Phase One, computer art output was 
from cathode ray tubes, animated systems and 
static plotters. There was an artistic war be- 
tween the animated practitioners and those who 
desired static forms. Slight dogmas arose and 
fell with time. Didactic persons claimed that 
certain forms of computer art were more "pure" 
than other forms. I was criticized back in 
1968 and 1969 for using too many art materials, 
and using computer art as an "art" medium. 


It was a great satisfaction to see the movement 
"back to art". 


In Phase Two, computer art is taken from 
output devices, and is an intermediate step be- 
fore implantment in art media. Photography is 
often the means by which computer art output is 
taken into silkscreening, etching, and litho- 
graphy. Graphics explorations using overlays, 
Diazochrome acetates, photographic combinations, 
etc. are but a few new experiments, 


But there will be other explorations—they 
are inevitable. And these new experiments, in 
Phase Three will be in heuristic programming that 
is aesthetic in final form, Thus far, the ideas 
and programs are interesting, but generally the 
output leaves very much to be desired. Artifi- 
cial intelligence may give way to aesthetic in- 
telligence and output! And this new art will be 
one in which we come full circle: mathematics, 
science, integrated with art. 


CAN WE DEFINE ART? 


There are measurable elements of art, See 
the May, 1974 Computers and People, “Computer Art: 
Towards a Measurable Analysis", by the editor. 
Art often possesses some of these qualities: 


1. Anew vision, which may be engendered by new 
ideas from other worlds other than art. 


2. The microcosm and the macrocosm are revealed. 


3. New materials and new tools give rise to new 
art forms, 


4. The new medium is sufficiently learned so that 
the artists freely express themselves in varieties 
of highly personal products. 


5, The "leap of the imagination" is the most im- 
portant element of art, in which the mind and eye 
absorb and synthesize tools, materials, ideas, 
and life experiences. 


Then art is born anew. This art moves the 
viewer and elicits an emotive, visceral, gut- 
level response, as well as an intellectual re- 
action, Art is a total experience. And computer 
art is becoming such a total experience. 


In the very near future, computer art will 
become a common, accepted art form that many 
people will enjoy and practice. Computer art 
applications will be implanted in many useful, 
everyday functions as well, It is often a 
game, “esoterica mathematica", as one of my 
friends put it recently. May it grow in beauty. 
May it grow freely, without dogmas, 


eS 


ce C. Hertlein 
Editor 
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INEXPENSIVE GRAPHICS FROM 
A STORAGE CATHODE RAY TUBE 


BY CHARLES J. FRITCHIE, PROF. OF CHEMISTRY 

& ROBERT H. MORRISS, PROF. OF PHYSICS 
TULANE UNIVERSITY 
NEW ORLEANS, IA, 70118 
tubes. 


Many institutions do not have plotter capabilities, but 
can afford the inexpensive and reliable Tektronix 18" storage 
The techniques used by Professors Fritchie and Morriss are 


helpful in attaining finished, film output from these storage tubes, 
and the film output may then be taken into other art media. 


Figure 4, above: 


White images on a black background, typical of CRT (and microfilm) output. 


(For more 


examples of graphics by Professors Fritchie and Morriss, see page 32.) 


We have been experimenting with graphics on 
a Tektronix 18" storage cathode ray tube for ex- 
plorations in our teaching of Chemistry and 
Physics. The computer used in our work is an 
Interdata 7/16, and programs are written in 
FORTRAN. 


Figures 1 through 7 were produced by a pro- 
gram that draws one or more sides of a polygon 
inscribed within a circle, then randon Picks 
a new circle tangential to the earlier one, and 
draws part of a polygon inscribed within the new 
circle. In figures 6 and 7, each curve produ 
this way is repeated after short horizontal and 
vertical translations. 


COMPUTER GRAPHICS and ART for May, 1976 


Figure 8 was produced by a separate FORTRAN 
program that draws segments of polygons inscribed 
within concentric circles. 


PHOTOGRAPHING CRT GRAPHICS 


The graphics were photographed with a 
Miranda directly from the CRT, using high con- 
trast copy film. Most were shot at £:4, using 
an exposure time of about one second and de~ 
veloped in D-19. Prints were then made using 
high contrast Agfa Brovira (Grade 6) for fi- 
gures 1-5, 7, 8, and medium contrast Kodal 
Kodabromide (F-3) for figure 6, all developed 
in Dektol. 


AN INVESTIGATION OF CRITERIA 
FOR EVALUATING COMPUTER ART 


BY THOMAS E, LINEHAN 
DEPARTMENT OF ART EDUCATION 
OHIO STATE UNIVERSITY 
COLUMBUS, OHIO 43210 


CHANGING CRITERIA FOR EVALUATING THE AESTHETIC IDEA 


As the aesthetic object moves on a continuum 
from a stable, non-changing piece of material to a 
changing, progressively dematerializing expression 
of an aesthetic idea, criteria for the evaluation 
of the aesthetic object-idea must change as well. 
As physical structure dematerializes into concep- 
tual structure, there are inherent problems for 
the critic, What is to be criticized, the fading 
ghost of matter, or the emerging aura of concept? 


EARLY COMPUTER ART/AESTHETICS 


In its brief history computer art has stretched 
the full breadth of the continuum from static art ob- 
ject to dynamic, real-time", interactive displays.+ 
Several fine books by Jasia Reichardt, Herbert 
Franke, and Douglas Davis detail this progressive 
movement.2 


Computer prints made from ORT displays or 
mechanical plotters first raised the issue for the 
critic as to whether man or machine were to be cre- 
dited with this new type of "artifact." Another 
question raised was, "Is the work of art the con- 
puter-generated object, the generating program or 
both?" Early computer art objects also demon- 
strated a certain playfulness in regard to re- 
spected historical art work, (Charles Csuri, 
"Vitruvius Man," by DaVinci; Michael Noll, 
Variations on "Current" by Bridget Riley and 
"Composition with Lines," by Mondrian, etc. ). 


oo 


cr 


"Random Squares" by Herbert Franke, from the 
ICCH/2 Exhibition, a work related to the 
Mondrian studies by M. Noll. 


"In its brief history, computer art has stretched the 
full breadth of the continuum from static art object to dynamic 
'real-time', including interactive displays...Is the work of art 
the computer-generated object, the generating program or both?" 


THE MACHINE PROCESS AND SEARCH FOR AN AESTHETIC 


These works appeared to be calling attention 
to the unique new dimension of the process by which 
they were made. Michael Noll in fact stated in 
this regard, "The artist's 'ideas' and not his tech- 
nical ability in manipulating media could be the im- 
portant factor in determining artistic merit."3 


Harold Rosenberg was led to remark in the 
New Yorker, "The inspiration of machine art is 
problem-solving; its chief aesthetic principle 
is the logical adjustment of means to end." 
Both positions espouse the evaluation of "idea" 
as a principle focus for criticism, 


Jack Burnham cleims that the contemporary 
systems artist has brought us to a "post-forma- 
list" esthetic.4 This "post~formalist esthetic" 
is a "systems aesthetic." 


“yitruvius Nan" by Charles Csurt 


1, "Real-time" pertains to the performance of & 
computation during the actual time thet the 
related physical process (the display) trans- 
pires in order that the results of the com- 
putation can be used in guiding the physical 
process. 


"Interactive" describes the inter-lay, the 
communication, the reciprocal stimulation that 
goes on between two or more reactive organ- 
isms. In this context, the organisms are the 
person(s) at the console, on the one hand, and 
the programmed computer(s) on the other. 


2, Jasia Reichardt. The Computer in Art. New 
York: Van Nostrand Reinhold, 1971. 
Herbert Franke. Computer Graphics - Computer 
Art. 
Douglas Davis. Art and the Future. New York: 
Praeger, 1973. 


3. A. Michael Noll, "The Digital Computer as A 
Creative Medium," in Computers and Man, 
Richard C. Dorf, Edito: San Francise 
Boyd and Fraser, 1974. 


4. Jack Burnham, "Systems Esthetics," in Concepts 
in Art Education, George Pappas, Editor. 
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In this context, the traditional aesthetic ob- 
ject is not a "finalized material object," but ra- 
ther a "visual experience." This experience is 
characterized by an "interactive quality" which 
has fixed “artistic parameters." Tt would appear 
that the artist in this case is acting like an 
"aesthetic manager" or an "aesthetic systems en- 
gineer." He determines the outside limits for the 
experience but permits a wide latitude of partici- 
pant action within the set confines. While the 
"real~time computer art objects" may have qualities 
which visually resemble the traditional aesthetic 
object, these are in fact lists of coordinate data 
which are subject to constant change and manipula 
tion, These lists of coordinate data are like 
physical pictures in only an analgous way. 


The serious problem for the critic is that 
formalist criteria which might look for such things 
in the aesthetic object as unity, complexity, bal- 
ance, tension, expressiveness, etc., can only be 
applied to expressions of ideas or experiences in 
an ancillary way, When these are applied to li- 
terature, for example, the verbal components and 
structural organization are criticized, and these 
are seen as the aesthetic object. 


In this sense, the "real-time computer art 
object" may be seen as akin to a work of litera- 
ture and its components and structural organization 
subjected to a.formalist criticism. A model of 
criticism taken from drama might appear more ap- 
propriate in that it could also account for spatial 
and temporal organization, Models for film ert- 
ticism would appear to account for the periodic 
nature of the "real-time computer art object," but 
none of these can account for the crucial componerit 
of "interactiveness." 


CONTINUUM 


FORMALIST CRITERIA VS, MEANS END CRITERIA 


It might appear that aesthetic systems de- 
signers have lead the critic to the point where 
formalist criteria can only be applied in a se- 
condary way, and that means-end criteria become 
the primary touchstone for analysis and evalua- 
tion. Such criteria as utility, economy, effi- 
ciency, instrumentality, conservation, etc, are 
traditionally conceived of as extra-aesthetic. 
However, the continued application of formalist 
criteria to shrinking forms appears illogical. 


Figure 1 depicts the progression of the 
computer art object from material object to 
expressive idea, and demonstrates the correspond- 
ing change in emphasis fron formal criteria to 
means-end criteria, Essentially this sets up a 
system which accommodates at one extreme the eval- 
uation of the systems artist's idea or concept. 

In current methods of phenomenological art cri- 
ticism, this would be seen as committing the in- 
tentional fallacy. It ig argued by proponents of 
this method, that the artist's idea or concept 
may never be known, and that criticism should only 
be based on the work itself, However, the systems 
artist works in a fashion different from his more 
traditional counterpart. A systems design method 
demands an elaborate plan — one in which goals, 
objectives and anticipated outcomes are clearly 
specified. Options within the system are clearly 
delineated, and the interaction of components is 
specified. The systems artist leaves "tracks" 
throughout the planning process in the form of 
flow charts, computer programs, and testing re- 
sults, Consequently there is data on which the 
design process can be determined and evaluated, 
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While ultimately it is the "aesthetic outcome" 
which needs to be evaluated by the critic, a eys- 
tems view would argue the necessary interconnected- 
ness of outcome with the design and planning pro- 
cess. 


Such a position is essentially consistent 
with the conception of the artistic process as 
qualitative problem-solving. This is a metho- 
dological conception of the artistic process. 
Ecker has developed this view in much of his 
writing. 


",,.It may be said that qualitative 
problem solving is a mediation in 
which qualitative relations as means 
are ordered to desired qualitative 
ends, Thus to choose qualitative 
ends is to achieve an artistic pro- 
blem, Whenever qualitative problems 
are sought, pointed out to others, or 
solved, therein do we have artistic 
endeavor -- art and art education."9 


The term "quality" has been used to refer to a 
standard of excellence and to an attribute of some- 
thing; however, Champlin and Villemainl0 argue for 
methododological definition as well, In the or- 
dering of qualitative means, such as lines, colors, 
textures, the artist applies a "method" which 
searches for a pervasive quality which may be com- 
mon to his previous work or consistent with a de- 
sired style, This pervasive quality acts as a 
"gontrol" or directive: criterion in the process 

of ordering qualitative means to qualitative ends. 


In the case of the "real-time computer art 
object" a qualitative end might be described as a 
high degree of interactiveness between the pro- 
gram and the participant. The computer artist 
in this context, must order all "qualitative 
means" (programming features) to produce the 
desired end. The artist has elected to give up 
the object's stable form for « fluidity of form 
which is to be characterized by its "responsive 
ness." Consequently, it is subject to criti- 
cism using responsiveness as a criterion within 
a "means-ends" evaluative system. 


In such a conception of the artistic process 
it is impossible to criticize the "qualitative 
ends" apart from the "method" and "means" and 

the problem solving process employing them. This 
conception more closely approximates the processes 
in which the systems artist engages and should be- 
gin to provide a context in whith to criticize 
his work. 


In summary, we are moving away from tradi- 
tional, formalist criteria for evaluating computer 
art, as the medium of the computer becomes a 
larger territory in which greater numbers of 
artists explore the spectrum of a free continuum. 
We are fortunate thet this new field hes not yet 
solidified within dogmas. We are yet free to 
explore the continuum, 


9. David W. Ecker, "The Artistic Process as 
Qualitative Problem Solving," Readings in 
Art Education, Elliot W. Eisner & David W. 
Eoker, Editors. Waltham, Mass.: Blaisdell 
Publishing, 1966, p. 68. 


10. F, T. Villemain and N. L. Champlin, "Frontiers 
for an Experimentalist Philosophy of Educa- 
tion," Readings in Art Education, pp. 444-453. 


POTPOURRI 


OFFER TO COMPUTER ARTISTS 


Artists wishing to sell their work by direct 
mail to OG&A readers may send an illustration, a 
description and price material, to be published in 
this magazine. (See page 25 for example.) There 
is no cost for this service. 


As this develops, we may have a section de~ 
voted to this service, and reader feedback on this 
is invited. 


NOTE TO AUTHORS 


Flowcharts and Tables: Please send original 
and tables with your materials. Otherwise a great 
deal of time is spent by the staff in redoing Xerox 
tables and flowcharts. Or you may send photo-ready 
(offset, not Xerox) materials that are copy ready 
for the camera. 


Illustrations for Articles, Peper Ina 
graphics magazine, it appears desirable to not 
merely refer to specific graphic uses and authors 
in written material, but where feasible, to include 
illustrations related (or Closely related) to the 
written text. If a picture is worth a thousand 
words, then illustrations accompanying a text speak 
more fully. Also, the research described should 
have same illustrations of the final product. 


— 
WE NEED SUPERIOR BOOK PFVIEWFRS FOR CGsA. 
Current reviews of literature, films, new texts can 
be an invaluable portion of this periodical. ‘These 
reviews may be short or long, and may include illus- 
trations. Excellent models are in: the Scientific 
American, the Saturday Review, and Leonardo. 


Richard Speer of Evergreen College, Olympia, 
Washington,is our Film Review Editor. 


We invite someone to become our Book Review 
Editor. This department is one we wish to build 
up quickly as a reader service. 


—$_—$_$_$—_ 


FORTHCOMING ISSUES 


We would like to follow the theme format for 
successive issues. The third and fourth issues of 
OGéA are in process. Themes for these issues are: 


1. GROUPS ~ Many superior groups of people are 
working together. Typical groups are: CAYC, Buenos 
Aires; the Architecture Machine Group, MIT; ARC, 
Kansas City, Missouri; GAIV, Paris, etc. There is 
a great benefit in the colleague/group approach to 
research and creativity. We invite your participa- 
tion in this GROUP ISSUE. 


2. APPLICATIONS - All disciplines are requested 
to send highly varied materials for this special 
APPLICATIONS ISSUE. Sane materials have been re- 
ceived. Emphasis will be on a host of very dif- 
ferent applications, of diverse materials. 


WANTED: SYLDABI that have been class-tested in 
graphics for reader use. 
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NCC '76 ART EXHIBITION-NEW YORK CITY, 
JUNE 7-10 


Four distinctive art exhibits have been gathered by Jackie Potts for NCC '76 — the 
largest and most international exhibition of computer art shown in the U. S, to date. Here 
are notes on the four exhibits, and comments by the artists in the SDL Collection. (Comments 
by the artists are from the SDL Portfolio, the ICCH/2 Exhibition Notes, and correspondence 


from the editor's files. ) 


NEW YORK HILTON SITE OF ART EXHIBITION 


Four distinctive exhibitions of computer art 
have been gathered together for the 1976 National 
Computer Conference to be held in New York City 
from June 7-10, This particular exhibition re- 
presents the largest showing of computer art under 
the sponsorship of one organization and reflects 
a tendency of groups to share and disseminate 
works for the benefit of a larger audience. 


The NCC '76 ART EXHIBIT is chaired by Ms. 
Jackie Potts of the Social Security Administra- 
tion, Baltimore, Maryland (and Advisory Board 
Member of CG&A). 


This very large and distinguished exhibition 
of computer art will be shown at the New York 
Hilton in the Rhinelander Gallery from June 7-10 
in adjoining galleries (Rhinelander North, Center, 
and South), 


Grace Hertlein, CG&A Editor, will give daily 
gallery tours of the exhibition from 10:00 A.M. to, 
4:00 P.M. at the Hilton in the galleries. 


Included in the NCC '76 ART EXHIBITION are 
four groups of works: 


- The Systems Dimensions Limited Collection 

- The Touring Exhibition of Computers and 
the Humanities (ICCH/2) 

- The Henry Christiansen Collection 

- Juried works from individual artists 


THE SYSTEMS DIMENSIONS LIMITED COLLECTION 


The SDL Collection of computer generated art. 
was commissioned by Systems Dimensions Limited, a 
leading Canadian-owned company in the information 
industry. The collection contains one of the firsts 
in computer art: a series of important interna- 
tional computer artists' work in serigraphy (silk- 
screening) in limited, numbered, signed editions, 
The SDL Collection marks a trend towards editions 
of computer art works, in which a very limited edi- 
tion of superior graphics are printed and signed 
by the artist, as in manual fine art printmaking. 
Each numbered, signed work is considered as an 
original print. The SDL Collection is a very 
striking, handsome series of such prints. Repre- 
sented in the Collection are works by: 


Manuel Barbadillo, Spain 
Hiroshi Kawano, Japan 
Kenneth Knowlton, USA 
Manfred Mohr, France 

Georg Nees, Germany 

John Roy, USA 

Zdenek Sykora, Czechoslovakia 
Roger Vilder, Canada 

Edward Zajec, Italy 


THE TOURING EXHIBITION OF COMPUTERS AND THE 
HUMANITIES (ICCH/2) 


This is a large exhibition of invitational, 
international computer art, containing over 150 
works by fifty-six artists and groups. It is 
circulated in the United States in honor of the 
Tenth Anniversary of COMPUTERS AND THE HUMANITIES, 
a scholarly journal that reports on the entire 
spectrum of computer applications in the humani- 
ties. The Journal, (CHUM), is edited by Dr. 
Joseph Raben, Queens College, Flushing, New York. 


The ICCH/2 ART EXHIBITION was organized by 
Grace Hertlein for the Second International Con- 
ference of Computers and the Humanities, held at 
the University of Southern California in Los 
Angeles in April of 1975. Additional coordina- 
tion for preparation of the exhibition was by 
Dr. R. Hirschmann of USC, in conjunction with 
the Faculty Colloquia on Technology and Man. 


Many of the works are quite large, and reflect 
a very new trend in computer art: one in which the 
computer is used as an intermediate device, and the 
final art forms are taken back to fine art in varied 
media, Sculpture, painting, etching, lithography, 
textile design, photography, are a few examples. 
The resultant art work looks more like art, yet 
reveals the unique characteristics of computer art. 


Fifty-six artists and groups from Spain, 
Germany, Yugoslavia, France, Canada, the United 
States, Sweden, Brazil, Austria, Italy, Israel, 
and Russia are represented in ICCH/2. 


An alphabetical index of artists is given 
on page 29, 


THE HENRY CHRISTIANSEN COLLECTION 


Another "first" in computer art will be the 
East Coast Showing of the Henry Christiansen 
Collection, entitled "Computers for People Who 
Can't Read but Love to Look at Pictures." Dr. 
Christiansen, Professor of Civil Engineering at 
Brigham Young University, will exhibit thirty- 
nine mounted color photographs of continuous co- 
lor tone images which are shaded drawings (rather 
than line drawings) of finite element systems. 


OTHER ART DETAILS 


The Bicentennial theme will be carried out 
with two 7 feet by 9 feet scanchrone reproductions 
of George Washington and Abraham Lincoln produced 
by a process called Blockpix. These images are 
made with an electro-optical processor which is 
part of an optical computer system, in which the 
output of the processor is recorded by photography. 


DON'T FORGET TO ATTEND AND BID ON THE ART 
AUCTION. (See NCC '76 PUBLICITY FOR DETAILS.) 
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"Beleana," Serigraph by M, Barbadillo, from the 
SOL Collection 


MANUEL BARBADILLO 


"Starting with these modules, I try to express 
myself as the poet does with words: by combinina 
them, or establishing relationships between them, 
so as to create a rhythmic pattern. 


Basically, my painting is a research on the 
problem of space, which in my work is an element 
hierarchically equal to form, like a complemen- 
tary form or anti-form, in the same way that 
silence — pauses — in music is a modulating 
element as important as sound, with form being 
neither one or the other, but the result of com- 
binations between them. In my pictures, space, 
rather than being a neutral emelent — a mere 
support for form — is a participating one, and 
the paintings, better than of form and background 
are composed of positive modules (black nn white) 
and negative ones (white on black). This prin- 
ciple of oppositions and opposites complementar- 
ity is essential in my work, where it is present 
from the level of independent modules to that of 
very complex compositions. I believe it to be a 
statement on the bipolarity or dual nature of 
things, a notion antiquity held as the golden 
rule of the Universe. 


The computer has been a great help to me. 
Properly programmed it will produce a great 
number of designs to study and compare, to 
choose or to get a stimulus from. It has re- 
vealed compositional rules I had been using in 
my pictures without really being conscious of 
them and has allowed a great deal of systema- 
tization in my research. Since I am more in- 
terested in speed than in perfection of drawing, 
I prefer a line printer — with asterisks roughly 
filling in the shapes — to a plotter. 


The final versions of my works I usually 
produce by hand." 


(Comments by the artist from the ICCH/2 
correspondence with the editor.) 


a 
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HIROSHI KAWANO 


“My computer art is not only fine art, but 
is also the result of aesthetical studies, through 
which I wish to throw light on the logic of human 
art by using the information processing model of 
the computer. 


I think that computer art should not be mere 
computer-aided art, which is now becoming popular 
as a device which adds eccentricity to human art. 
It must be the creative activity of the computer 
which thinks freely, like a human being. The 
problem of the computer is not its human-like 
behavior, but its non-human behaviour. My com- 
puter art is only the beginning of scientific 
studies about art, and so the works have not yet 
such an artistic value as human art has. But I 
think that this is caused not by the crudity of 
the digital computer, but by the unripe reasoning 
of the aesthetician thinking about art. In the 
future, excellent human-like computer art will 
perhaps be produced as scientific aesthetics make 
further progress. 


Now, I call a computer's imitating human acti- 
vity and creating a work of art art simulation, The 
computer must recognize the algorithm of art in or- 
der to simulate human art. The art algorithm des- 
cribes a method to solve art problems; that is, 
how to create such and such a work of art through 

a computable formula. We need to build a mathe- 
matical model of artistic activity in order to 
describe the art algorithm as a program. I have 
built this art mode] by means of the theory of 
information and the MARKOV-process theory. 


| by 
"Simulated Color Mosaic! by Hiroshi Kawano, 
from the SDL Group. 

If we can describe this process of art simu- 
lation in computer language and give that descrip- 
tion to the computer as a program, the computer 
will look at the various data-pictures, capture 
their image, and subsequently create an infinite 
variety of new pictures from the images it has 
grasped." (From the SDL Portfolio Notes.) 


Black and white illustrations of computer printouts by Hiroshi Kawano 


in the ICCH/2 EXHIBITION. 


The upper strip reveals the grid-like output, while the lower portion is altered through a 


transformation techni 
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"Universal Declaration of Kenneth Knowlton 

ype 
At right, Detail of 
"Tapestry I", by Ken 
Knowlton and Lillian 
Schwartz, from the 
cover, Computers & 
People, 8th Annual 
Computer Art Exhi- 
bition. 


Works by Ken Knowlton 
and Lillian Schwartz 
are included in the 
ICCH/2 Exhibition. 
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KENNETH KNOWLTON 

"It is quite clear that computers 
will be used more and more extensive- 
ly in the production of new designs 
and other static and dynamic visual 
images; our visual experience will 
thus be enriched. 


It is too early to call the re- 
sults art, and this will be the case 
for a long time to come because the 
complexity of the process intrudes — 
although it fascinates the viewer, 
it also separates him from the artist. 


To say that the medium is the mes- 
sage is to say, unfortunately, that 
there is no message in the ordinary 
sense." 


(Comments by the artist are from the 
SDL Portfolio.) 


Editorial Comments: Kenneth 
Knowlton is one of the most impor- 
tant, universally respected computer 
artists, His capacities as a scien- 
tist are equally balanced by his 
sensitivities and his imagination, 
as displayed in his innumerable art 
works. The graphic at left conveys 
more than just interesting technique— 
Tt ¥s social commentary, something 
lacking in most computer art, which 
al] too often, is mere decoration, 
and frequently, manipulation of 
materials and design in repetitious, 
and non-inventive ways. 


Ken Knowlton is perhaps one of 
that growing number, of "New Renais- 
sance" people, who live equally at 
home in the world of art and science. 
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Manfred Mohr, ''The Cubic Limit Series" 


MANERED MOHR 


"The fundamental view that machines should not 
be considered as a challenge to humanity, but like 


McLuhan predicted, as an extension of ourselves is 


the basic philosophy when becoming involved with 
technology. 


A technology which functions has to be inte- 
grated in our lives like a physical extension — 
a necessity of our body and mind. We are living 
now in an era of enormous technological transi- 
tions, where so many misunderstandings in human 
machine relationships are created by lack of 
knowledge and the categorical refusal to learn 
by most individuals. A quasi mystical fear of an 
incomprehensible technology is still omnipresent. 


...We do not have to ask: What can the com- 
puter do, but reverse the question by asking our- 
selves: What do we want to do? and then consider 
whether the help of a machine could be useful 
for our purpose. 


— one of four works from ICCH/2. 


If the answer is positive, we have to find 
ways of asking the machine the right questions 
in order to get reasonable results, amplifying 
our thoughts and intentions. Proceeding in this 
way is an important step towards a systematic 
approach of aesthetical problems. Abraham Moles 
once said: ‘La machine ne pense pas, elle nous 
fait penser.' 


Breakthroughs in human development are 
always accompanied by radical changes of atti- 
tude towards the so-called human values. It is, 
for example, from a practical (and philosophical) 
point of view evident that one should simply be 
ready to leave the most possible part of a work 
to a machine when it becomes clear that in this 
way the desired solution may be better and more 
reliably achieved. It is also true that human 
thought can be ‘amplified’ by machines, rais- 
ing our consciousness to a higher level of 
comprehension." 


(Notes by the artist are from the SDL Port- 
folio, and correspondence to the editor.) 
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"The future of the computer as an art medium 
will very much depend on whether some pieces of 
computer art will gain and.reveal depth. This may 
take place by stratifying and structuring computer 
drawings and sculptures in both a more natural and 
more intricate way than this is done now. The ob- 
jects generated can be abstracta or they may repre- 
sent visualizations of concepts out of other fields 
of thinking and experiencing. 


.-But there is quite another viewpoint, which 
holds that computer art should be absorbed, as 
early as possible, by the purely functional struc- 
tures of technologies of the future, which allow 
man to convert into reality his potentialities for 
moulding matter in every positively synthesizing 
way conceivable. It is certain that more sophis- 
ticated computers will then be the agents, of 
secondary priority only to man. Yet I think that 
computer art, as a consequence of such a phase of 
absorption, will display a tendency to free itself 
again and take a step forward, in order to be able 
to function as an independent source of innovation. 


DESIGNS FOR THE HANOVER FAIR, 1970 


Below, the Siemens-Stand at the Hanover Fair. 
The line drawings at the bottom explore various 
parameters -- to find different solutions, re- 
sulting in a decision to choose the bottom left 
graphic as the final form. 


The final design, model and graphic. 


G. Nees, "Max Bense Museum" - from the SDL Collection. 


TWO_AND THREE DIMENSIONAL DESIGN by G. Nees 


“While the use of computers in research, tech- 
nology and administration has long since become 

standard procedure, its application in the various 
fields of design is still in its incipient stage. 


.-After 1969, when the first computer sculp- 
tures had been displayed in the Siemens stand at 
the Hanover Fair, the computer's aid was also en- 
listed for design problems. The computer was now 
confronted by the necessity of solving the practi - 
cal problems of industrial desian. In structural 
design, however, the multiplicity of forms is 
limited by practical requirements. 


Desianina with computers has barely beaun, 
«Most of the spheres which go beyond daily rou- 
tine phenomena must still be explored. 


Man must still define his position and func- 
tion in the sphere of informatics. The future 
still holds a lot of surprises in store for us — 
and for the experts too." 


(From NOVUM Gebrauchsgraphik, Heft 8/1972, Nees.) 
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"Segrid" by John Roy, from the SDL Collection. 


SOHN ROY 


“At the present time there is a tendency to 
consider the computer generated product as being 
the only relation between art and the computer. 

I believe, however, that as our experience with 

the use of the computer in art develops, we will 
learn to give at least equal consideration to the 
programmer's art." 


[LLL 


W/1 


from The Cube: Theme and Variation Series, E. Zajec 


From SDL and ICCH/2. 


"The impact of the computer as an art medium 
can be felt already in the gradual shift from an 
art essentially static, contemplative and intro- 
verted, to a dynamic, interactive, extroverted art, 
from an object oriented art to a process oriented 
one. Artists no longer concern themselves solely 
with the sublimation and expression of their in- 
ternal struggles in the form of finished objects, 
but are concentrating on developing processes 
demanding involvement and participation from 

the spectator. 


It is with this view in mind that an appro- 
priate answer can be given to the very relevant 
and often posed question of what can be done with 
a computer and could not be done without it. With 
a computer we can describe and communicate the 
organization, structure and dynamics of any given 
message, leaving it open at the same time to dif- 
ferent interpretations and modifications, or better: 
only with a computer can we untie the constructive 
aspects of an idea from its material features, and 
observe and articulate them in time through direct 
interaction. This, for now, is the most important 
contribution, the meaning which the theory of in- 
formation and the use of computers have brought to 
aesthetics." 


Edward Zaiec explores transformations of forms. in a series of related works. The forms yield varied 


perceptions, as in op art, depending upon the focus of the viewer. 


Examples from the ICCH/2 Exhibition. 
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"Structure" by Z. Sykora 


rb DD 
ZDENEK SYKORA 


"I began, in 1961, to make paintings of a 
geometrical, abstract kind in which the composi- 
tion results from the repeated use of one. or more 
basic elements characterised by a unique shape and 
by specific internal geometrical patterns. I soon 
realized that I was running into combinatorial com- 
plexities that might be easily resolved by means of 
a computer. Hence my collaboration with Jaroslav 
Blazek, a mathematician." 


"Black-White Structure" by Z. Sykora, 
from the SDL Collecti 


Koger Vilder, "Variation on 9 Squares," 
from the SDL Collection. 


ROGER VILDER 


“When I began to work with computers, my 
first reflex was to recreate on the cathode- 
ray tube most of the visual phenomena I had 
created by mechanical means. Soon, I realized 
the amazing potential of the computer and began 
to expand my ideas into more graphically oriented 
work. As a result, I produced some short anima- 
ted films. 


1 found myself very much at ease with a com- 
puter, mainly because I was already used to work- 
ing within a well defined system, with the con- 
straints of mechanics. Yet, there is a great dif- 
ference between computer art and other media. The 
exchange, while the process of creation is happen- 
ing, seems more alive because of its instantaneity. 
It is almost like having a conversation with some- 
one from which something visual results. This 
very aspect of the computer, along with its ex- 
traordinary speed of execution, is what I appre- 
ciate most when working through this medium.” 


(Below, the artist explores variations on a 


theme of the nine squares. The computer works 
bear a strong, familial resemblance to the luminal 


sculptures, ) 
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Digital Computer Based Sculpture 
Composed Of Coloured Elements 


BY LAWRENCE J. MAZLACK 
COMPUTING AND INFORMATION SCIENCE 
UNIVERSITY OF GUELPH 
GUELPH, ONTARTO, CANADA 


ABSTRACT 


This paper describes a current research pro- 
ject on three-dimensional colour pattern develop- 
ment using a cellular growth concept. The tech- 
niques employed differ radically from the most 
commonly used form of computer generated colour 
pattern development, i.e., line development by 
function tracing with post pattern development 
colouring. The method under consideration pro- 
duces rectilinear colour patterns which are 
"grown", The growth technique is similar to 
a letter by letter development of a crossword 
puzzle. Colour selection and the extent of a 
given coloured area is machine generated by a 
combination of random, statistical and artistic 
techniques. 


INTRODUCTION 


Most computer determined colour patterns, 
be they commercially or esthetically oriented, 
consist of graphical output (artwork, cartoons, 
industrial drawing, etc.) and are based upon the 
use of functions, whether singularly or repe- 
titively performed. Colouration has generally 
been introduced after the initial pattern genera- 
tion. This paper reports on a computer based 
technique for generating three dimensional trans- 
Jucent structures composed of elements of varying 
colours. These structures are generated by non- 
functional pattern construction with construction 
time colouration, 


The constructions are rectilinear patterns 
of varying colours. The colour patterns are 
developed by a growth technique utilizing a pre- 
cedence ordering of the matrix points being 
coloured, 


The requirement for the growth of a colour 
pattern is thought to be similar to the require- 
ments for the growth of a crossword puzzle in a 
letter by letter mode. The author has had consi- 
derable successful experience in machine develop- 
ment of crossword puzzles (1,2). Additionally, 
there are similarities to the growth pattern of 
Conway's (3) 1/fe game. 


The entire area of rectilinear colouration 
is relatively unexplored; "colouring" has been 
utilized by Strong and Rosenfield (4) to define 
cloud regions. However, this "colouring" limi- 
ted itself to grey scale differentiation and did 
not deal with non-grey colours, Additionally, 
most rectilinear investigations of coloured 
patterns have usually been grey scale investi- 
gations, and have dealt with picture cleaning 
and edge definition. 


"Math is often said to be an art form...This 
paper describes a project that explores the distinctions 
between math and art, and media art as math." 


Potential utilitarian applications are in the 
areas Of fabric design and cartoon colouring. The 
study of the interrelationship of colours can be 
dynamically explored. On a less utilitarian basis, 
the definition of what art is, and the question of 
whether or not it can be completely mathematically 
defined will be partially illuminated, 


PRESENT USE OF COMPUTERS IN THE ARTS 


This project is essentially an exercise in 
the use of computers in the creative visual arts, 
So it is quite reasonable to ask, "Where and how 
are computers presently used in the creative arts?" 


Computers are used in many places in the 
creative arts. They are most used in the arts 
which can be continuously repeated or statically 
presented or examined, These arts are those of 
music and visual art, both static and moving. 
There have been computer music compositions (5) 
and formal computer art exhibits (6,7), Often 
areas such as the dance (8-11) are also investi- 
gated, but not to any sianificant extent, 


Machines have been used in the arts for pur- 
poses of instruction, analysis, manipulation, 
performance, and creation. This proposed project 
js one that combines performance and creation. 


For various historical, practical and chance 
reasons, music has had the longest ongoing rela- 
tionship with computers. So, in examining the 
area of computers and music, we can get a good idea 
of the potential depth and breadth for computers in 
the visual arts. 


MUSIC_AND COMPUTERS. 


The utilization of computers in music has 
been very deep and broad. On a relatively simple 
level, computers have been used to select operas (12) 
analyze instruments (13) and to accomplish some of 
the more mechanical aspects of transposition (14) 
and display (15, 1 


A great deal of work has been done in connec- 
tion with the utilization of electronic music 
synthesizers, including their programming (17). 
However, synthesizers are inherently analoque 
machines, and hence a discussion of them is not 
appropriate here. 


MUSIC CREATION 


However, it isn't really new news that a 
computer, can be used to analyze almost anything 
that can be quantified, and the question really 
is, "Can it be used as a creative tool?" In 
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music, creativity is displayed in either per- 
formance or in composition. 


MUSIC PERFORMANCE 


From the earliest days, computers have been 
used in musical performance, often by amplifying 
the RF noise from the machines’ registers. Pre- 
sently machines are used as instruments (26,27). 
To what extent that this is a creative activity 
by a computer is open to question. 


MUSIC COMPOSITION 


Composition is a much richer area of investi- 


gation for computer input into the creative pro- 
cess. Various approaches have been made. Some 
workers have attempted to define the musical pro- 
perties of instruments (28) and then to use these 
defined properties in composition. Others have 
attempted to use a knowledge of information 
theory (29) in the composition process. 


In general, most compositional efforts have 
not been tied to any rigid mathematical analysis 
(30), and have instead attempted to apply general 
theories of musical composition, Both general 
purpose computer languages (31,32), simulation 
languages (33) and special composing languages 
(34) have been used in composition attempts. 


CRITICAL RESPONSES 


Often, an indication of the viability or 
impact of a technique is critical discussion. 
Discussion by musical reviewers has been intense 
and varied. It is difficult to categorize the 
criticism, 


Other than critiques of individual pieces 
of work, the discussions often have been con- 
ducted on a highly emotional basis, with com- 
puter music enthusiasts and detractors often 
doing battle. However, only the randomists 
(Cage (35), Xenakis (36) have attained real 
acclaim. Instead, what computer music has 
triggered is a considerable discussion on the 
definition of music as art (37,38) and the 
question of the nature of esthetic perception 
(39,40). 


SUMMARY - MUSIC 


In summary, it can be seen that there is 
a considerable body of experience in using the 
computer jn the art of music. This experience 
extends throughout the field — in its mechani- 
cal, performance, and compositional aspects. 
It is an accepted part of the music scene open 
to the normal forms of critical analysis and 
discussion. 
Score by Hubert Kupper. do: 
a TP aa ore 
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Designs for iles by Georg Nees 


using the EUNET language developed by Dr. Nees 
and Professor Eusemann. 
VISUAL_ARTS AND COMPUTERS 


With the rich depth of computer use in music, 
one would expect to see an equally rich develop- 
ment of computers in visual art, Computer visual 
output is at least equally suitable for the pro- 
duction of creative works as are the audio capa- 
bilities of a computer. Starting then, at least 
equal, in terms of direct computer output, it 
would not be surprising if computer visual art 
were at least as successful as computer music. 
But this is not the case, in my opinion. There 
have been some successes, notably the art films 
of Knowlton and Schwartz, the interactive car- 
tooning supported by the NRC (41), and Kunil's 
fashion design application (42). 


However, computer visual art (created, aided, 
or implemented) has not become an important part 
of the visual art scene, 


COMPUTER VISUAL ART _IN MOTION 
Video 


Video art would seem to be a natural mode of 
expression for art projects utilizing the computer, 
as even SK mini-computers can have a colour gra- 
phic capability. Yet, although video art itself 
is important to the art world, evén having special 
issues of art magazines devoted to it (43), very 
little (44) has been done in the area of camputer- 
aided video art. 


Animation 


‘The area where camputer-aided visual art has 
had its greatest impact is in the area of anima- 
tion (45). Generally, the process has been inter- 
active (46). In the case of animation, I feel 
the computer is strictly a cartooning aid. 


iter Movies 
Several artists have created canputer-aided 


films. The best known are the works of Knowlton 
and Schwartz (47) and those of Whitney (48). 


Detail, M. Stephens 
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STATIC TWO. DIMENSIONAL VISUAL ART 


In my opinion, static visual art is presently 
not very developed. In drawing, there are some 
plotter demonstration routines, and a few attempts 
to use the machine as an artistic drawing instru- 
ment (49). 


Rectilinear colour pattern generation usually 
has resulted from attempts to simulate natural 
patterns (50) or as the result of the display of 
mathematical functions. Creatively, the machine 
has been used in support of a painter (51) and 
in textile design (52), 


THREE DIMENSIONAL VISUAL ART 


Three dimensional computer aided art falls 
into two areas, the illusionary objects of holo- 
graphy (53,54) and those of sculpture (55-59). 
Neither area is very rich in examples of pieces 
of work, 


SUMMARY, VISUAL_ART 


The only present application of computer 
visual art that is at all significant is the 
narrow area of computer assisted cartooning, in 
my opinion. The areas of static two and three 
dimensional art are almost barren. The barren- 
ness can be seen by the almost total lack of 
critical examination of the question of computers 
in visual art. 


CROSSWORD PUZZLE GROWTH AND COLOUR PATTERN 
GENERATION 


The author developed a technique for the 
construction of crossword puzzles based on 
statistical letter by letter word construction 
operating through a tasking technique. The task- 
ing concerned itself with the ordering of the 
letter spaces to be filled. The solution order- 
‘ing was initially determined by a heuristic or- 
dering which was machine expanded from an ini- 
tial partial list of the letter spaces to be 
filled to a final ordering of the letter spaces. 
The ordering list expanded as the solution ex- 
panded. Usually, several partial lists were 
Produced before the final list was developed, 

In addition, .the ordering of the solution list 
varied according to a machine learning tech- 
nique. 


Normally, the puzzle constructor requires 
a certain amount of heuristic restructuring of 
the initial solution ordering. For example, 
Figure 1 shows the initial and final ordering 
of & puzzle that was successfully built by the 
constructor. 


Figure I. Reordering 
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of initial solution ordering. 


Likewise, a colour pattern generator finds it 
useful to occasionally reorder the determination 
of the colours with all solution point ordering 
being placed on a precedence list or stack. 


If we consider a crossword puzzle to be a 
matrix filled by symbols of varying densities 
selected by a non-arbitrary process, it is now 
possible to relate crossword puzzles to recti- 
linear colour patterns, Rectilinear colour pat- 
terns may be thought to be a matrix filled with 
varying lines selected by an arbitrary process. 


Colour selection in pattern by local area 
expansion is very similar to the construction of 
crossword puzzles by a letter by letter process. 
Of course, puzzle construction by the. non-local 
method of whole word selection would probably not 
provide a very good analogous technique for colour 
pattern development, 


The technique of colour selection contains 
the following major areas of interest: ordering 
of matrix point development, heuristic machine 
ordering of the initial solution point precedence 
and solution colour selection. 


INITIAL SOLUTION POINT ORDERING 

There are two different approaches to the 
question of initial solution point ordering: ran- 
dom initial ordering and constrained initial: order- 
ing. Random initial ordering may require more 
cycles to attain a solution, but the final results 
may eventually be said to be more pleasing. 


Constrained initial ordering may be due to 
several thinas, If it is desired to predetermine 
some colour points in the final solution, the 
initial ordering of the solution points should 
give higher precedence to those areas adjacent 
to the predetermined points through a means of 
weighting the desirability of various point solu- 
tions. This weighting could be based on a. func- 
tional relationship between the predetermined 
matrix point or points, and the points to be 
coloured, For example, Figure 2 shows a simple 
matrix with two points initially coloured ((2,2) 
and (2,3)). 


Figure 2, Matrix with two precoloured points. 


Figure 3 shows a possible linear weighting 
scheme to be used for the initial solution pre 
cedence ordering for the simple precoloured ma- 
trix shown in Figure 2. Such a simple weighting 
scheme does not take into account things such as 
other precoloured areas, the colour of the pre- 
coloured area, and geometrical factors, such as 
edge nearness, center nearness, and moments of 
inertia. A non-linear weighting function might 
be preferable, especially if more than one point 
is to be precoloured, 
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Figure 3, Linear precedence weighting radiating 
from precoloured spaces. 


The weighting of the uncolored matrix points 
would eventually produce a precedence stack of the 
form of Figure 4. The precedence stack would de- 
termine the solution order of the uncoloured 
points. The precedence ordering between equally 
weighted points was arbitrarily selected. 


The initial colouration points would not be 
subject to change as coloured pattern was devel- 
oped by the constructor (just as the initial words 
in the puzzle constructor were not subject to 
change). 


PRECEDENCE MATRIX POINT 
RANK LOCATION WEIGHT 


WWWWRNNNNNNNEEHE EE 


Figure 4. Precedence stack for the linear 
weighting of Figure 3, 


COLOUR SELECTION 


In filling the crossword puzzle matrix, 
various statistics regarding the permissible 
letter pattern for legitimate words were de- 
veloped. These statistics were both combina- 
torial and positional in nature. A necessary 
minimum set of statistics was determined. Of 
interest to the colouring problem is the dif- 
ferent patterns developed with the use of dif- 
ferent statistics. Figure 5 shows some of the 
variations due to differing statistics used in 
the construction. of the same crossword puzzle. 

(See Figure 5, above, right.) 
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Figure 5. Variations in final crossword puzzle 
matrix. Solution due to the use of 
different statistical subsets. 


Similarly, colours in a pattern may be 
selected according to combinatorial rules, The 
rules for crossword puzzle construction were de- 
veloped from existent letter patterns called 
words. As a result, the results were constrained 
by past experience, but not in an attempt to re- 
create past patterns (which is required for word 
formulation). Likewise, the colour choices 
should be on past artistic experience. 


The knowledge of compatible colour selection 
is well advanced. A major item for the colour 
pattern generator is in the choice between com- 
peting colours which are each individually com- 
patible or acceptable in a given local area. The 
machine can make this choice by first composing a 
list of suitable colours for a matrix space and 
then choosing between them by a weighted random- 
izing technique. This technique is similar to the 
ones used in composing stochastic music (60-65). 
Stochastic music is probably the most successful 
of all the computer based arts, 


The list of suitable colours would include 
both positive and negative criteria. For example, 
red may be added to the potential colour list for 
a matrix point, because it is compatible with all 
local colours. Green might be excluded from the 
same list because another occurrence of green 
would conflict with a limitation on the number of 
occurrences of a given colour. 


The colour weighting factors before, random 
choice could be either artist or machine developed, 
For example, the artist might desire to produce a 
predominantly green and blue work, and thus would 
increase the weight of blue and/or green in the 
colour list whenever blue and green are permissible 
colours for a matrix point. For example, if the 
list of permissible colours for*a given point is 
shown in Figure 6, a triple weighting for blue, 
and double weight for green would result in the 
list of Figure 7. Then, when a random colour se- 
lection would be made from the list of Figure 8, a 
greater weight would be made toward blue and green. 
The weighting process does not actually require 
the generation of an actual expanded Tist as shown 
in Figure 7. The weighting can easily be accom- 
plished functionally. 
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blue 
green 
yellow 


Figure 6. List of permissible colours for a 
point. 


blue 
blue 
blue 
green 
green 
yellow 


Figure 7. Weighted list of permissible colours 
for a given point. 


A SIMPLE EXAMPLE 


A simple, unsophisticated example of colour 
pattern generation follows. This example is in- 
tended to illustrate the growth process, and does 
not describe a developed colour combination de- 
finition. Colour compatibility was based on a 
simple colour wheel, A 10 x 10 matrix of points 
was coloured. A "white" or zero colour border 
was specified. A simple matrix point was pre- 
coloured. 


COLOUR COMPATIBILITY 


In a simple colour wheel, a given colour, its 
adjacent neighbours, the opposing colour and 
"white" are all mutually acceptable. The colour 
compatibility matrix used is shown in Figure 8, 


Matrix 
point 
colour 


Figure 8. Colour compatibility matrix. 


The use of the colour compatibility matrix 
allows for both the specification of simple colour 
weighting factors and the determination of allow- 
able colour combinations. The use of the compa- 
tibility matrix can produce both the list of 
permissible colours illustrated in Figure 6, and 
the weighted list of permissible colours j1lus- 
trated in Figure 7. The mechanisms involved are 
very similar to the process of "best" letter se- 
lection in the crossword puzzle constructor and 
will be demonstrated below. 


THE COLOURING 


The initial coloured point, and the matrix's 
"white" or number zero border is shown in Figure 9. 


The resulting linear weighting of the matrix points 
for Figure 9 is shown in Figure 10. Note that the 
border colours ("0") do not contribute to the 
weighting, nor are they weighted. The first four 
iterations can be seen in Figure 11. 


000000000000 
0 


ecceocc9000 


it} 
0 
0 
0 
0 
0 
0O 
0 
0 
10 


00000000000 


Figure 9. Initial solution matrix with single 
precoloured point. 


3222223456 
3211123456 
3210123456 
3211123456 
3222223456 
3333333456 
4444444456 
5555555556 
6666666666 
7777777777 


Figure 10. Weights for initial matrix shown in 
Figure 10. 


000000000000 000000000000 900000000000 
0208022600 9 0208022600 0 ©20802260010 
0111060005 0 011106000510 011106000510 
051556565 9 051556565500 051556565500 
010555655 9 010555655560 010555655560 
005045656 0 005045656000 005045656000 
050405555 9 050405555510 050405555510 
050040456 0 0500404560 0 050040456000 
° 0 0118404062 0 011840406260 
0 0 t) 0 C18843456220 
) ° 0 0 081844050210 
900000000000 000000000000 900000000000 


Figure 11. First three iterations of the example 
problem. 


The selection of subsequent colours was made 
by forming a combined list of weighted colours, 
This process can be’ illustrated by examining the 
process of the addition of the fourth colour to 
the solution. First, it was determined that the 
immediately adjacent colours were 1,0,5. Second, 
by using the colour compatibility matrix of 
Figure 8, the weighted permissible colour list 
of Figures 12 was developed. Then, the random 
number of 8 was generated. Thus, the fourth 
colour on the list, or 5 was selected, as can 
be seen in Figure 11. Figure 13 contains the 
final solution, as well as three other interme- 
diate solutions. 


aassf 


Figure 12. Weighted colour list to determine the 
fourth colour to be added to the 
solution. 


22 COMPUTER GRAPHICS and ART for May, 1976 


000000000000 
0208022600 9 
011106000510 


000000000000 
0208022600 9 
0111060005 0 


051556565 9 051556565590 
010555655 © 010555655560 
005045656 9  g9q0000n0000 205045656000 
050405555 9 29802260010 030405555510 
950040456 0 11106000519 0900404560 0 
0 © 951556565900 0118404062 0 
0 © 010555655560 o 
9 0 005045656000 9 9 
900000000000 = g59.495555519 200000000009 
050040456000 


011840406260 
C18843456220 
081844050210 
000000000000 


Figure 13. Various additional stages of the 
example pattern colour development. 


FULL SCALE PROJECTS 


Several two and three dimensional pieces 
were completed and exhibited. The two dimen- 
sional pieces were composed of coloured opaque 
elements, both rectangular and circular. The 
pieces were arranged according to the pattern in- 
dicated in a rectangular mold made for the occa- 
sion, and then were cast into clear plastic. 


The three-dimensional pieces were formed 
using 9/16" clear glass marbles of up to sixteen 
different colours. The marbles were placed in an 
empty plastic box made for the occasion, and then 
cast in clear plastic. When removed from the 
mold, the finished piece was illuminated from the 
bottom to provide interior illumination. 


These pieces, especially the three-dimen- 
sional cases, were judged to be aesthetically 
satisfying. They were works which were truly 
three-dimensional, Most sculpture is essen- 
tially two-dimensional and designed for execu- 
tion from a single perspective. The computer 
pieces were not executed from a specific per- 
spective. In addition, they were translucent. 


FULL SCALE EXAMPLE 


One piece developed was composed of a 22 x 22 
xX 22 matrix of coloured points. The initial co- 
loured points were: 


LOCATION COLOUR 
905 i) 
11,15,13 6 
16,12,11 2 
5,15,11 12 
10,5412 12 
15,11,6 12 
2,20,20 0 


The precedence weighting for each point was obtained 
by: 


weight; = min(cydy4 scpdgq.--Cjdj 5---Cndn) 


where Jj = uncoloured point being weighted 

n = number of initially coloured points 
cj = weighted factor colour i 
dj = distance from colour i to point j 
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The weighting factors for the initial precedence 
weiahtings were: 


COLOUR = 3 4 
WEIGHTS = 1.33 1.32 1:25 1.18 1.10 1.00 


COLOUR = 7 9 10 aa 
WEIGHTS = 1.00 1.00 1.10 0.90 1.25 1,32 
COLOUR = 12 13 

WEIGHTS = 0.90 9.90 


The resulting precedence weighting can be illustra- 
ted by layer 11: 


19 19 19 19 19 19 19 19 19 18 14 
19 15 15 15 15 15 15 15 15 15 14 
19 15 17 17 17 12:17: «11:~«12- 5 14 
19: 1S. UP OP oF AT 1S: Ta 
61512 7 7 7 7 7 VW I 14 
1222) eae. ae aa 722 2 
12 9 9 7 F F 7 FW I 1 
12 9 6 6 6 6 6 7 11 12 10 
12-9 6 3) 38. 8. 6. 9 12° 10: 
2 9 6 3 3 3 6 9 12 12 10 
2 9 6 3 3 3 6 9 12 12: 16 
2 9 6 6 6 6 6 9 12 12 10 
29 9 9 9 9 9 9 11 :*11~«210 
Te 12 V2 12:12 12 12 12 10207 ~« 7 
16 16 16 16 16 16 «16 «14«WO7 3 
19 19 19 19 19 16 16 1411 7 3 
22 22 22 22 19 16 16 14 11 7 3 
25 25 25 23 19 16 16 14 «11 «7 «7 
28 28 26 23:19 16 16 14 «11:«*11:«207: 
32 29 26 23 19 16 16 14 14 14 14 
33 29 26 23 19 19 18 18 18 18 18 


33 29 26 23 23 22 22 22 22 22 22 


NOTE: Because of space, the above is the left 
portion of the weighting of layer 11. Below is 
the right portion of layer 11: 


14 14 14 14 «14 «14 «14 «(14 «18 «22 25 
Wo110120«17:« WT 1s 14 18 22 23 
Wo7 7 7 7 7 VW = 14 «18 20 20 
17° 3 3 3 7 :*No14 18 18 18 
Wo7 3 0 3 7 11 144 «15 15 18 
No7 3 3 3 7 iW 12 «12 «15 «18 
wo7 7 7 7 7 10 10 12 15 18 
7 7 7 7 7 7 7 10 12 15 18 
7 5 5 5 5 5 7 10 12 15 18 
7 6 & & 5 3S F 10 12° 15 18 
7° 5 5 5 5§ § 7 10 12 15 18 
7 5 § &§ 5 § 7 10 12 15 18 
7 68 §& §& § §& ZF 10: 12: 15 18 
7 7 7 7 7 7 7 10 12 15 18 
3.3 7 10 10 10 10 10 12 15 18 
0 3 7 11 #12 12 12 12 12 15 18 
3° 3 7 «11 14 «15 15 15 15 15 18 
7 7 7 11 14 18 18 18 18 18 18 
11+611:«17:«211 «14 «218 «20 «20 20 20 20 
14 14 14 14 14 18 22 23 23 23 23 
18 18 18 18 18 18 22 25 25 25 25 
22 22 22 22 22 22 22 25 28 28 28 
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The colour compatibility matrix was: 


aGsearasaoasas 
HHanccowco—Nnuwn 
HaNnocowconasaw 
4Ac0NCOO-mBMON 
H4owcconasanon 
AAD COMRNNAANCONM 
sHoooNnaRancoen 
HscOoNaRaNoOwON 
BHONaAanwcowoon 
Bsnaunecocoon 
HA aRaN-cOwWOONN 
Ha Ranco-cconso 
Hoocococococ0M 


The resulting colour distribution was: 
CONSTRUCTION LIST 


2216 of colour number 0 

775 of colour number 1 

1091 of colour number 2 

942 of colour number 3 

969 of colour number 4 

465 of colour number 5 

308 of colour number 6 

470 of colour number 7 

1073 of colour number 8 

1199 of colour number 9 

1080 of colour number 10 

51 of colour number 11 

4 of colour number 12 
The number of unresolvable matrix points is 5. 
Unresolvable matrix points are assigned 0 as a 

colour at construction time, 


SUMMARY 


Computer driven graphics are defined, in the 
final analysis, by mathematical statements. Math 
is often said to be an art form. Many media ar- 
tists believe that what they do may be ultimately 
quantifiable. Some of modern art, such as the 
works of Mondrian, would appear to be readily 
quantifiable. This paper describes a project 
that explores the distinctions between math and 
art and media art as math. 


Although computers are widely used in the 
art of music, their use in the visual arts (ex- 
cept for cartooning) is very sparse, in my 
opinion. 


The project utilizes rectilinear coloura- 
tion of a point matrix. Most existent recti- 
linear applications have been in the area of 
scene analysis and edge clarification. Non- 
functional machine shape definitions is a largely 
unexplored area, as in the whole area of coloured 
machine pattern generation. 
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THE RAINBOW'S EGG by Colin Emmett, London, England 


"The actual print is silk-screened, the background being dark blue, and the white areas in this picture 
are gold. The patterns on the snake, which represent the year, are printed as a spectrum of colours using 
the 'blend' effect possible in silkscreening. The print measures 25" x 30". 


The cost of the print is $30 for each print. It is published in a limited edition of 100, Each print 
is signed and numbered. Only 100 copies of this version will ever exist, and as such they will retain their 
value as original works of art." 


Readers interested in this work may contact Colin Emrett at: Flat 4, 73 Anson Road, London NF OAT, 
England. 
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MORE NCC ‘76 


at left, 
acrylic on linen, 
by J.C. Marquette 


From a series of five 
related canvases, ex— 
ploring nuances of 
subtle variations 


ag = 
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“Detail from Tapestry” 
by J.C. Marquette 


“Harmonic Story” by Jean-Claude Marquette, Paris 


“Topographic Form” by Sture Johannesson and Sten Kallin, Malmo, Sweden 


Serigraphy in three colors 


2 
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NCC ’76 


Because of the nutber of artists represented 
in the ICCH/2 (Intemational Conference of the 
Computer and the Humanities), the reader is re- 


ferred to the August Annual Art Issue of Computers 


and People for many other illustrations fram this 
exhibition. 


The works on pages 26 and 27 illustrate very 
clearly the highly personal, highly varied ap- 
proaches and final presentations of international 
computer artists. The works by Franke and Kallin 
and Johannesson are silkscreening, while the 
Marquette final works are canvases. 


— 


"Analog Graphics" by Herbert Franke, Munich 


Above, Herbert Franke explores the "opposite" 
of highly detailed, linear computer graphics by 
using a grained screen in developing the final 
images used in his silkscreened editions. ‘The 
works recall the earlier constructions of Naum 
Gabo, and the Constructivist Manifesto. 


In the seven graphics of the "Kubus-Serie", 
from the ICCH/2 Exhibition, Klaus Basset presents 
a series of permutations based on the cube. The 
works of Basset also recall the early Bauhaus 
constructions -- yet are reminiscent of the trans- 
formations in the recent Scientific American. 


Below: "Kubus-Serie" by Klaus Basset, Stuttgart 


2299999929909 0029 9999000039 SOOOOEIO IIIT 
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(64) Reynolds, R., "Indeterminancy: Some Consi- 
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ADDITIONAL REFERENCES ON MUSIC AND THE VISUAL ARTS: 


See the August Issues of Computers and People, 
Berkeley Enterprises, Newtonville, Mass. 


The Spring (Bibliography Update) Issues of 
Computers and the Huma es, Pergamon 
Press, N. Y., for def ve state-of- 
the-art bibliographies, according to 
specific categories within each field. 
(Examples: The Visual Arts; Music, Etc.) 


BELOW: Graphics by Herbert Franke, from the 
August, 1974 Art Exhibition of Computers & People. 


MORE NCC ’76 


LISTING OF COUNTRIES, AND ARTISTS REPRESENTED 


Alexanco, Jose Luis - SPAIN 
Alton, Lawrence - USA 
Arveiller, Jacques - FRANCE 
Audoire, Louis - FRANCE 
Barbadillo, Manuel - SPAIN 
Basset, Klaus - GERMANY 
Beckmann, Otto - AUSTRIA 
Bonacic, Vladimir - ISRAEL 
Britton, Tom - CANADA 

Cohen, Dan - USA 

Cordeiro, Analivia - BRAZIL 
Cordeiro, Waldemar - BRAZIL 
Delgado, Gerardo - SPAIN 
Dunker, Kenneth - USA 

Dupre, Fanie - FRANCE 

Dupre, Jacques - FRANCE 
Dvizenije Collective Movement - RUSSIA 
Etra, Bill - USA 

Etra, Louise - USA 

Franke, Herbert - GERMANY 
Garrison, David - USA 
Greussay, Patrick - FRANCE 
Groupe Couleur de Belfort - FRANCE 
Halgand, Jean-Claude - FRANCE 
Harvard Spatial Analysis Group - USA 
Hertlein, Grace - USA 
Holzhauser, Kar] - GERMANY 
Huitric, Herve - FRANCE 
Johannesson, Sture - SWEDEN 
Kallen, Sten - SWEDEN 

Kawano, Hiroshi - JAPAN 
Land, Dick - USA 

Leavitt, Ruth - USA 

LIMSI Groupe - FRANCE 
Marquette, Jean-Claude - FRANCE 
Mezei, Leslie - CANADA 
Mikulic, Tomislav - YUGOSLAVIA 
Milojevic, Elizabeth - CANADA 
Milojevic, Petar - CANADA 
Mohr, Manfred - FRANCE 
Molnar, Vera - FRANCE 

Nahas, Monique - FRANCE 

Nake, Frieder - GERMANY 

Nash, Katherine - USA 

Nees, Georg - GERMANY 

Palyka, Duane - USA 

Pavlin, Sergej - YUGOSLAVIA 
Schwartz, Lillian - USA 
Segui, Ana - SPAIN 

Segui, Javier - SPAIN 
Sevilla, Soledad - SPAIN 
Shao - Paul - USA 

Whitney, John - USA 

Zajec, Edward - ITALY 
Ziljak, Vilko - YUGOSLAVIA 
Zotti, Anton - GERMANY 
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ART REPRODUCTIONS- 
THE FIRST SET 


COMPUTER COLLAGE #1 by Grace 
Hertlein. A stained-glass design of 
computer graphics designed for the 
international periodical, Camputers 
and the Humanities, to be used for a 
Five year period. Each year, the color 
of the cover is varied, (This year it 
is a rich red.) 


The graphic was first printed in 
the August, 1974 Art Issue of Computers 
and People. Readers will rece 
tails from Charles Csuri, Lloyd Summer, 
Teslie Mezei, Lillian Schwartz, Ken 
Knowlton, and Grace Hertlein. Egyptian 
hieroglyphs are by Elizabeth Meyers, 
formerly of the University of Iowa, 
Towa City. Other patterns are by 
Hertlein students. 


‘The reproduction is a reverse 
image, white lines on a black back- 
ground, as are the other prints in 
Series #1 - Art Reproduc: 


ns. 


‘The set of three graphics is on 
art paper, 8 x 10 inches, Prepaid 
subscribers may order these graphics 
by the set (three reproductions) for 
a cost price of $2.50 per set. This 
includes postage and handling. 


READER BONUSES: ART REPRODUCTIONS -- 
SET #1 - THREE PRINTS 


Above, COMPUTER COLLAGE #1 -- At right, 
COMPUTER COLLAGE #2. 


COMPUTER COLLAGE #2 by Grace Hertlein. 
‘This was an alternate design for the above 
periodical. Here a more static composi- 
tion relates to column-like separations, 
recalling minimal Greek colums, empha- 
sizing the classic quality of all related 
art forms, including the computer. The 
popular portrait by the Japanese Camputer 
‘Technique Group is used, with details of 
the tapestry graphics by Kenneth Knowlton 
and Lillian Schwartz. The hieroglyphs of 
Elizabeth Meyers form a continuity. 


This graphic has not been printed else- 
where. 


Other patterns are by Hertlein and her 
students, along with details fran Computers 
and People. 


(See page 31 for order form, that may 
be Xeroxed and sent to CGSA, Chico, Ca.) 
PLEASE ALLOW THREE WEEKS FOR DELIVERY. 
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SFA FANS by Grace Hertlein, ‘This graphic 
originally appeared as a 1974 cover for the 
magazine, Computers and People. ‘The origi- 
nal work was in black ink on white paper. 


This graphic was the result of experi- 
mentation with the microfilm plotter at the 
University of Iowa, Iowa City, during the 
sumer of 1974, Microfilm output opened 
up a whole new avenue of exploration, in 
which the film output was taken into genera- 
tive photography, serigraphy, use of ace- 
tate Diazos, etc. For details on the po- 
tential of computer art taken via photo- 
graphy into varied art media, see the June, 
1975 Proceedings, CCUC/6 (Computers in the 
Undergraduate Curriculum), Texas Christian 
University, Fort Worth, Texas, "The Micro- 
film Plotter and Computer Art", (If you 
do not have access to these proceedings, 
write the editor for a ditto copy.) 


The technique of photographic reversals 
of camputer art is becoming increasingly 
more common. A great many computer gra- 
phics are more aesthetic in their reverse 
form, where the innumerable lines, in a 
white pattern, are more restful and con- 
temporary than in their counterpart forms 
of black ink lines on white paper. 


NOTE ON FRAMING: Plexiglas 8 x 10 inch 
boxes are very effective, as well as white 
mats with stainless steel frames. Tra- 
ditional wooden frames are not as compa- 
tible with contemporary graphics. 


THIS FORM MAY BE XEROXED AND SENT TO OG&A, CHICO AS AN ORDER FORM. (ALLOW 3 WEEKS FOR DELIVERY.) 


TO: COMPUTER GRAPHICS AND ART 
Berkeley Enterprises - Chico Branch THIS IS A BONUS OFFER FOR PREPAID SUBSCRIBERS ONLY. 
LS 


555 Vallombrosa, #35 
Chico, California 95926 


Please send me set(s) of three prints each. I enclose $2.50 for each set of three graphics. 
(This covers the prints, postage, and handling.) Please make checks payable to Berkeley Enterprises, 
Inc. 


I am interested in other editions of computer art grarhics. 


NAME ORGANIZATION 


ADDRESS 
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INEXPENSIVE GRAPHICS 
FROM A STORAGE CATHODE RAY TUBE 


CONCLUSION: More graphics from the storage cathode ray tube py Charles Fritchie and Robert Morriss. A 


range of final styles is presented, ranging from brush-like calligraphy, to direct drawing, with very 
personal, free forms resulting. 


Above, left: Figure 8, whirling forms in space. Above, right: Figure 7, with brush-like calligraphy patterns. 
Bottom, left: Figure 2, node-like, delicate tracings. At the right, bottom: Figure 3, forms resembling 
slinky wire sculptures. (Interested readers should write Professors Fritchie and Morriss for more details.) 


COMMENTS: ‘The graphics on this page were ori- 
ginally developed with white lines on a black 
background, To experience a new view of these 
CRT graphics, they were rephotographed by CG&A 

in reverse, using a copy camera. The free forms 
are more dominant in these versions, resembling 
works that might be accomplished by using a light 
pen or a digitized tablet. Photographic manipu- 
lations of computer art often yield more interest- 
ing results than the primary art output. 
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COMPUTER GRAPHICS AND ART 


FIRST ISSUE NOW PUBLISHED! 


Partial Table of Contents — Vol. 1, No. 1 


Learning Through Graphics 
by Dr, Al Bork, University of California, Irvine, California 
A ten-year forecast for computers, education, and graphics by a 
leading authority. 


Art of the Technical World 
by Dr, Herbert Franke, Munich, Germany 
Computer art as the bridge between the two realms of art 
and leisure. 


Expanding the Graphics Compatability System to Three Dimensions 
by Richard F. Puk, Purdue University, Lafayette, Indiana 
Design considerations for a user-oriented 3-D graphics system. 


A Personal Philosophy of Ideas, New Hardware, and the Results 
by Duane Palyka, University of Utah, Salt Lake City, Utah 
‘The frame-buffer from Evans and Sutherland allows the artist to 
‘treat the computer as a paint and brush medium. 


PLOTMAP — Computer Representation of Geographic Data 
by Lloyd Onyett, California State University, Chico, California 
A computer scientist and geographer reviews @ mapping system 
he has devised for small and medium-sized computers. 


How to Build Fuzzy Visual Symbols 
by Alex Makarovitsch, Honeywell Bull, Paris, France 
‘A new approach to computer art and graphics by a computer 
scientist. 


Coordination of Bibliography-Making for Interdisciplinary Graphics 
by Grace C. Hertlein, Editor 
Proposal for merging, coding, and disseminating interdisciplinary 
graphics bibliographies, using a tested method. 


Computer Art Illustrations 
by Frieder Nake, Alex Makarovitsch, William Kolomyjec, Ensor 
Holiday, and Duane Palyka 


COMPUTER GRAPHICS and ART is a new international 
quarterly of interdisciplinary graphics for graphics people and 
computer artists. This new periodical is aimed at students, 
teachers, people from undergraduate and graduate institutions, 
researchers, and individuals working professionally in graphics. 
Its topical coverage is broad, embracing a variety of fields. 

It is useful, informative, entertaining, and current, Our goal 
is excellence, and to achieve this objective, we invite our 
readers to participate actively in the magazine, and to advance 
the state of the art of computer graphics by communication, 
sharing, and dissemination of ideas. 


We invite you, your colleagues and students to help us 
achieve this goal. 


List_of Coverage for Up-Coming Issues 


Applied Arts and Graphics 

Architectural Graphics 

Cartography Systems 

Computer-Aided Design 

Computer Assisted and Managed Instruction 
Utilizing Computer Graphics 

Computer Graphics in Physics, Chemistry, 
Mathematics, ete. 

Computer Programs for New Applications 

Display Systems and Graphics 

Fine Art and Media Explor 

Graphics in Business 

Hardware Systems and Graphics 

Interactive Graphics Languages and Systems 

Languages for Computer Graphics and 
Graphics Primitives 

Software Systems and Graphic Requirements 

Statistical Packages and General Graphing 

Syllabi for Computer Graphic Courses 


ns 


To: COMPUTER GRAPHICS and ART 
Berkeley Enterprises, Inc. 
815 Washington St. 
Newtonville, Mass. 02160 


( } Please enter my PERSONAL (U.S. and Canada) subscription to 
CGBA ($10 per year). 

(_ ) Please enter my FOREIGN PERSONAL subscription to CG&A 
($13 per year). 


( ) Please enter my LIBRARY/DEPARTMENTAL subscription to CG&A 


($15 per year). 

( ) Enclosed is my PERSONAL CHECK AND/OR PURCHASE ORDER 
for CG&A. 

(__) Enclosed is $2.50 for a sample copy of CG&A (applicable toward 2 
subscription). 


FULL REFUND IN 30 DAYS IF NOT SATISFACTORY 


Name, 


Title. 


Organization, 


Address, 


HERE IS YOUR OPPORTUNITY FOR FEEDBACK TO US: 


{ ) | hope to submit for publication in CG&A material on the following 


topics: 


{. } Lam interested in reading materials by the following authors: 


( } 1am particularly interested in coverage of the following subjects: 


{ } [would like to receive materials on other Berkeley Enterprises, Inc. 
publications: ( } COMPUTERS and PEOPLE ( ) The COMPUTER 

DIRECTORY and BUYER’S GUIDE ( ) People and the 
PURSUIT of Truth ( ) The Notebook on COMMON SENSE and 
WISDOM ( ) WHO'S WHO in COMPUTERS and DATA 
PROCESSING ( ) Books 

( ) Lam interested in: ( } black and white computer art reprints at low 
cost (a bonus for subscribing to CG&A) ( ) 7 page FORTRAN 
IV art manual (_} 45 page interdisciplinary graphics bibliography 
by G. Hertlein 

(_ ) Additional Comments (attach another paper if needed): 
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computers 


and people 


formerly Computers and Automation 


computers 


SEA FANS 


= 
computers 


Published by: 


Berkeley Enterprises, Inc. 
815 Washington St. 
Newtonville, Mass. 02160 
617-332-5453 


RAW INPUT FOR LUMBER 
MILL AND COMPUTER 


computers 


‘and people 


WEATHER- 
WATCHING 


HOW CAN YOU KEEP 
UP-TO-DATE WITH THE 
COMPUTER REVOLUTION? 


If you read Computers and People (formerly 
Computers and Automation) your job will be 
easier, your efforts will be less. 


clear and useful information that you need, in 
order to understand and apply computers and 
data processing effectively — both now and in 
the future when computers, we believe, will be- 
come commoner than motor cars. We help you 
comprehend the fastest growing industry in the 
world. 


Computers and People is the oldest magazine 
in the computer field, published since 1951. It 
is edited by computer pioneer Edmund C. 
Berkeley. He took part in building and operat- 
ing the first automatic computers, the Mark | 
and I! at Harvard University in 1944-45; in 
1965-67 he implemented the programming lan- 
guage LISP for the DEC PDP-9 computer. He 
is: a founder of the Association for Computing 
Machinery; its secretary 1947-53; the author of 
fourteen books on computers and other sub- 
jects; a Fellow of the Society of Actuaries; and 
an invited lecturer on computers in the United 
States, Canada, England, Japan, the Soviet 
Union, and Australia. 


He is assisted by able associates and contrib- 
uting editors who help report the concepts, 
applications, and implications of information 
Processing systems — with emphasis on ideas, 
issues, controversies, society, people, and social 
responsibility. 


Take a quick look at the summary here of 
the contents of Computers and People — then 
ask yourself: “Would this information advance 
the goals of my organization, and my personal 
goals, in the Computer Revolution?” 


computers 
and people 


Each issue of Computers and People, formerly 
Computers and Automation, contains articles of sig- 
nificance on important aspects of the computer field 
and related fields. Here are some samples: 


Computers and Monopoly 
R. M. Carlson and B. Wehrmann, U.S. Dept. of Justice 


IBM and the Maintenance of Monopoly Power 
Dan L. McGurk, President, Computer Industry Assoc. 
Competitive Restructuring of Monopoly Situations 
Computers and Privacy 
Prof. Alan F. Westin, Columbia University 
Databanks in a Free Society 
Governor Francis W. Sargent, Commonwealth of Mass. 
National Crime Information and Massachusetts 
Pres. Jerome B. Wiesner, Mass. Inst. of Technology 
The Prospects of “Information Tyranny” 
Vern Countryman, Harvard Law School 
Computers and Dossiers 
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Computers and Crime 

Donn B. Parker, Stanford Research Institute 
The Antisocial Use of Computers 

Richard E. Sprague, President, Personal Data Services 
The Assassination of President Kennedy: Computer 

Applications to the Photographic Evidence 

Raymond E. Boche, Calif. State Univ.—San Luis Obispo 

System Software Deciphering and “Cracking” 


Computers and the World 

Dr. Stafford Beer, Manchester University, Great Britain 
Managing Modern Complexity 

C. P. Snow, Ministry of Technology, London, England 
Science and the Advanced Society 

John Kenneth Galbraith, Harvard University 
Employment, Education, and the Industrial System 

Dr. Ruth M. Davis, National Bureau of Standards 
Computers and the International Balance of Power 

C, W. Spangle, Vice President, Honeywell Inc. 
The Present Role of Governments in the World 

Computer Industry 


Computers and the Mind of Man 
Dr. Richard W. Hamming, Bell Telephone Labs, Inc. 


The Computer and the Intellectual Frontier 


Dr. Donald E. Knuth, Stanford University 
Computer Science and Its Relation to Mathematics 
Prof. Grace C. Hertlein, Calif. State University, Chico 
Computer Art for the Artist 
Prof. Joseph Raben, Queens College, N.Y. 
Computers and the Future of Education 
Wayne E. Shufelt, Sperry Rand Univac 
Pictures of Mars by Mariner and by Computer 
Lawrence M. Clark, Framingham, Mass. 
Languages Among Computers, Machines, Animals 
and Men 


Computer Programming 

David W. Packer, Digital Equipment Corp. 
Effective Program Design 

L. H. Crandon, RCA, and P. G. Anderson, 

Newark College of Engineering 

Computer Program Reliability 

E. C, Berkeley and C. Otten, Berkeley Enterprises 
Computer Programming Using Natural Language 


Computer Applications 
Colonel T. B. Mancinelli, U.S. Naval War College 


The Trouble With Management Information Systems 
Edward N. Cole, President, General Motors Corp. 
The Automotive Industry and the Computer Industry 
J. W. Germany, Vice President, Southern Pacific 
The Railroads and Computer Control 
Frank Burnside, President, Fowler Dick and Walker, 
Wilkes-Barre, Pa. 
Point of Sale Equipment for Retail Stores 
Prof. Gene F. Franklin, Stanford Univ., California 
Computing Facilities at Stanford Univ.: 
Their Development and Direction 
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Computers and Social Responsibility 
Dr. Harvey S. Gellman, DCF Systems, Ltd. 
The Social Responsibility of Computer Specialists 
Ralph Nader, Attorney and Consumer Advocate 
Conmiputers and the Consumer 
Richard E. Sprague, President, Personal Data Services 
Computer Professionals: What Their 
Social Concerns Need to Be 
Prof. Charles Susskind, Univ. of Calif. at Berkeley 
Technology as a Social Force and Ethical Problem 


SPECIAL ISSUE 


THE COMPUTER DIRECTORY 
AND BUYERS’ GUIDE, 


the midyear reference issue of Computers and People, 
formerly Computers and Automation, published every 
year since 1955, is a special 13th issue. It is a basic 
buyers’ guide to the organizations, products, and serv- 
ices available for supplying, designing, and using com- 
puting and data processing systems. 


This issue contains over 20 kinds of reference informa- 
tion, such as: 
— Roster of Organizations in the Computer Field 
— Buyers’ Guide to Products and Services 
— Characteristics of General Purpose Digital 
Computers 
Over 2500 Applications of Computers 
Roster of General-Purpose Programming Languages 
and much more 


Well, wouldn't this information advance your goals in 
the Computer Revolution? Why not fill in the coupon 
below and mail it now? 


THERE IS NO RISK! 


If at anytime you feel that Computers and People is no 
supplying you with useful information and ideas, tell us 
and we will promptly refund to you the value of the ur 
mailed portion of your subscription. 


TO: COMPUTERS AND PEOPLE 
BERKELEY ENTERPRISES, INC, 
815 Washington St., Newtonville, MA 02160 


YES, start my subscription to COMPUTERS AND 
PEOPLE according to the instructions checked below. 


( ) One year (13 issues with the Computer Directory and 
Buyers’ Guide) $23.50* 


and Buyers’ Guide) $11.50* 
* Canada, add $1.00 a year; foreign, add $6.00 a year. 
() Payment enclosed () Bill my organization 


Signature Purchase Order Number 
My name and address are attached 
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